In situ cross-linkable high molecular weight hyaluronan-bisphosphonate conjugate for localized delivery and cell-specific targeting: a hydrogel linked prodrug approach.
We present here a novel synthesis route to functionalize high molecular weight hyaluronan (HMW-HA) with a hydrazide group and a bioactive ligand, namely bisphosphonate (BP). For this purpose, a new symmetrical self-immolative biscarbazate linker has been devised. The hydrazide group was used to form hydrazone cross-linked hydrogel upon treating with previously described aldehyde modified hyaluronan. The 1:1 weight ratio of these two polymers gave hydrogel in less than 30 s. In this communication we present the first in vitro results showing that even though HA can target CD44 positive cancer cells (HCT-116), receptor mediated endocytosis could only occur by cleavage of high molecular weight HA with an ubiquitous enzyme, hyaluronidase (Hase). The cancer cells are known to overexpress CD44 receptors and also increase the hyaluronidase activity in vivo. Thus the pro-drug design, based on drug conjugation to HMW-HA, represents a new drug delivery platform where the drug potency is triggered by Hase mediated degradation of the HA-drug conjugate. We have successfully demonstrated that the cross-linkable HA-BP conjugate first undergoes Hase-mediated scission to the fragments of suitable sizes so as to be internalized by CD44 positive cells. The specificity of this targeting was proven by comparing the results with less CD44 positive HEK-293T cells. The localized delivery of such drugs at the surgical resection site opens up avenues to control tumor recurrence after removal of the tumor. In the form of hydrogel it would prevent systemic exposure of the drug and would allow its controlled release.